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The maximum activities attained are shown in Table II hydrolysis, strain A-4-38 showed peaks of activity at about pH 2.9, 6.6 and 10.0 (Fig. 1) . Strain A-4-51 also showed peaks of activity in approximately the same regions but they were somewhat less distinct. Because of the high protease production in the liver medium, production in this medium was examined further. For the quantitative assays pH 2.9, 6.6 and 10.0 were selected. Preliminary experiments showed that the original medium contained too much liver (10g per 1), the optimum levels for strains A-4-38 and A-4-51 being 4 to 6 and 2 to 4 g per 1 respectively. Protease pro duction by all five strains was studied, therefore, in a medium containing 4 g liver per 1 (Fig. 2) . Two strains A-4-22 and A-4-56, which in neo peptone broth produced little or no protease, proved to be superior producers in the liver medium, A-4-56 being slightly the better of the two. With all five strains, the ratio of activity as measured at pH 6.6 and 10.0 remained quite constant (about 1 : 1.4) during the course of the experiment, whereas production of the acid pro tease showed a different pattern indicating that this enzyme was distinct from the other(s). Acid protease activity was only about 10% of the alkaline protease activity (note the different scales in Fig. 2) .
The high protease activity of culture filtrates of strain A-4-56 and the fact that this strain had been isolated from a case of generalized aspergil losis invited a more intensive study of the effect of the various medium constituents on protease production by this strain. The omission of iron and zinc sulphates from the medium was without effect on the yield of protease. Omission of calcium carbonate, however, resulted in a low pH of the culture filtrate (pH 3) and in a great decrease in activity demonstrable at pH 6.6 and 10.0, whereas the pH 2.9 activity was not affected. When the liver and glucose concentrations were varied, protease production was affected. The optimum level of liver was about 8g per 1 (Fig. 3) and that of glucose was about 10g per 1 (Fig. 4) . When the liver concentration was maintained at 8g per 1 and the glucose concent. ration was varied between 0 and 30g per 1, _??_ sharp optimum was observed at 15g per _??_ (Fig. 5) . Examination of the effect of adder magnesium sulphate and potassium phosphate in a medium containing 8g liver, 15 g glucos_??_ and 5g calcium carbonate per 1, established th_??_ optimum levels to be 0.25 and 1.0g per 1 re spectively (final pH of medium 6.2). Using thi optimum medium yields of protease up to 3.
EUpH 10.0 per 1 have been obtained.
DISCUSSION
Dion13), in a survey of fungi for protease production, observed great variation in yield between strains of a given species. Of the six strains of A. fumigatus tested only one yielded detectable amounts of protease. Although in the present study all five strains produced protease, considerable variation in yield was noted. It was further noted that the highest yielding strain in one medium was not necessarily the highest yielding in another, nor were the different proteases produced in the same relative amounts by a given strain in different media. Strains A-4-22 and A-4-56 did not produce detectable protease when grown in neopeptone broth yet they were superior producers in liver medium. Strain A-4-38, in neopeptone broth, produced only protease active under acid conditions, whereas in milk and liver media the proteases were active under acid, neutral and alkaline conditions. Most workers have accepted the division of mold proteases into three broad groups (acid, neutral and alkaline) on the basis of their optimum pH for the hydrolysis of casein. Fur thermore it is generally accepted that many molds elaborate more than one type of protease.1) In the present study, the appearance of three pH optima for the digestion of casein might suggest the presence of at least three distinct proteases. The acid protease can be considered as distinct since its pattern of production differed from that of the other(s). However, it appears possible that the activities shown under neutral and alkaline conditions were manifestations of a single enzyme. The ratio of activity as measured at pH 6.6 and 10.0 remained quite constant during development of the culture and preliminary ex periments on purification and characterization suggested that, if indeed there were two enzymes involved, they must have been extremely similar.
